Abstract: Structural elucidation and chiral synthesis of insect pheromone are described. The synthetic work was extended to the ring opening of an epoxide with amines and mercaptans, and to the microbial reduction of a or P-diketonic compounds by Geotrichum sp.38.
Insect pheromone, a mixture of chemicals released from one organism and inducing a response by another individual of the same species, is another interesting world in the field of natural products. Pheromones are characterized by numerous variations with very high bioactivity, and by the critical chemo-and chiral recognition exhibited by insects. With the increasing number of identified chiral pheromones, more attention has been paid to the topic of stereochemistry-activity relationship. Therefore, there is a demand for stereoselective and enantiospecific syntheses of insect pheromones and this leads to one of the general subjects in synthetic organic chemistry.
Due to the insufficient supply of natural pheromones, some structural determination techniques must be adapted to the 10 ng level. Six economically important insect species were targeted for pheromone identification, and studied by means of ethereal washing of the insect pheromone gland of female moths, GC-MS detection, electroantennogram (EAG) survey and single cell recording (SCR).
For synthesizing optically active pheromones and their stereoisomers, usually three kinds of methods, i.e. chiron approach, asymmetric synthesis and microbial transformation were employed. We wish to illustrate these methods by examples.
STRUCTURAL DETERMINATION a. Pink bollworm moth, Pectinophora gossypiella (ref. 1)
Determination of the isomeric ratio of the sex pheromone was performed by GC-MS and the result was verified through field tests. It revealed that the virgin female moths produce pheromones -l a and I b in ratio of 58-55 to 42-45, and the other two geometric isomers (7E,11E and 7E,llZ) were not detected. Interestingly, the mated females produce free alcohols 2a and 2b in the same proportions as the acetates, and these alcohols were proved to be the natural pheromone inhibitors (ref. 2) .
When the synthetic pheromone was incubated with the homogenized female pheromone glands, -2a+2b were obtained, indicating that there is an enzyme in the gland which converts the pheromone to its inhibitor. The same result was also observed when the male homogenized smashed antenna
